espacenet — Bibliographic data 



http://v3.espacenet.com/publicationDetails/biblio?DB=EPODOC&adjace... 



RESONANCE-TYPE POWER CONVERSION APPARATUS 

Patent number: JP20001 16145 (A) 

Publication date: 2000-04-21 

Inventor(s): KIMURA TOMONORI; MATSUKI HIDEO + 

Applicant(s): DENSO CORP + 



H02M7/48; H02M7/5387; H02M7/48; H02M7/5387; (IPC1-7): H02M7/48; 
H02M7/5387 

Application number: J p-| 9980276089 19980929 
Priority number(s): JP19980276089 19980929 



Abstract of JP 2000116145 (A) 
PROBLEM TO BE SOLVED: To obtain a 

e-type power conversion apparatus which 
n LC resonance circuit, which 
a power conversion part, and whose 
power conversion efficiency is made satisfactory 
when load is low. SOLUTION: In this power 
conversion apparatus, an LC resonance circuit 8 is 
constituted in such a way that switching elements 

81a, 81b 81 n are connected in series with 

respective series circuits by capacitors 6a, 6b 6n 

for resonance and by reactors 7a, 7b 7n for 

resonance. Then, the switching elements 81a, 

81b 81 n in an LC resonance circuit 8 are 

selectively turned on and off, on the basis of the 
effective value of an output current which is detected 
by a current sensor 18, so that the peak value of a 
resonance current is changed over. 
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[if*iii] ni)mmzmi±.TT-j«m®i 
mmmmm&v^LXA 7fy«^^ -y^-yys-tt 
Mwmmm^ ^w^Tktmk^zm^ ^xmm. 

wmmx'bz z t mmbi-mmn i tiaf^ 
mmm^mmm, 

[ii*H4] mfaai*«SES:^fpfi(±. Mian^ 
M«Aj]ts«wtt* a £ i: ^at-t m 

l l3ia»^«FM*»gg, 

mmzmnztitzmcoh^fz^-fmmxfo&zbi 
mmt-tmmm i tfaK^ftw^m*^^s. 

mz-fct ixnmcommit^^t^xhiz 
t mmt&imm i s o^ma* i otieao 

[H*5i7] iffiaLc^fiiiiiwi. siffl^yf^t 

tifr i ^zmm^mmmmts^mmm, 
im^m ] mtmm^mmmmxA -^yy# 
m^fi^fim^tixa o , friat-?«£^£-£ 

S#8fi. WiaM^iIM^&ftSy^ -y^yy^ 

h mm. 7 ^wmmsmammm. . 

st^rfesit^^afc-f-g. iiM 7 xi± 8 1 e«« 

[ft^n i o ] mmmmmm^Ktz^mm^yfy^ 

^s^jHE^fcv ^x m tm<o t wis; t * 
-i^iix > * * wi 7 xti s i.zwm^mmmmm 

umm 1 1 ] m^-^mm^^h^mt. m 
m^mnmm?Mmk%mmiz^xwMi3ix a v 

1~y7Wf<r>*A ■vA-yy'mibfi&Xdlz^ |?IELC 

mmmztetf^^^y^y^mt^h^xh 



hc\k zmmt-tmsm i j^m 5 ^-mtp i otia 

[ mm 12] mi a t - ? mzmtz # s ^ at± . m 
ia^^^°y^yxi?)^^i5-frTmia±x^ ■y^-yy 
js^yy >r ••/ * > y & 'u o -9 a s. > y* £ft * yy iy> 
■cfc £ z t t -tt mm 1 1 tt ats^ftSM* 

[ if^if 13] fri a l c ftjf 0S£i± . Miioftgffl ^ 

yx>-9-^*LTfeD. Ifieb°-?fllrg« ^1,^13 

ii. frieM^ftSffln yrytf^iifKWtffi^LTfj 
ia^^^°y^yy*^Sii:i>fcw^s;t^^t 

-tSfiMl lXfil 2tiaK^*SffM^^«^ 0 
[f»P»»J] 
[000 1] 

MSrft o &mmj]mbmmzm-t& . 

[0002] 

[ fM*wKf#] ^JiAJy i fflf.)j'-«fflrj > -f > 

ftfifflUT^ h^&fflV\ 3fflcO±X^ y^ym^ 
VnWix A ■y^-yf'lX-immfi o «FM^ 

mmwzftteimLfz - 323992^)^ 
;^^m^j^a<7)^^iii st^-t. esKit 

£E*l«liffiW£EVstt, *^^»2tJ:-3TSaElt 

gEMMSX-^ ■y^-y^'H^t IX3LXA yf- 
IGBT) 3a-3f**3ffi(U 

ffl. vffi, wffl) t-yy 'yyMiis^^t^^Tu 

±X^ ; ;fy7"ff3a-3fd±, SM^iJ 
^"^ K (7?A*A -)V?A t- K ) 4 a -4 f s&« 

t c: tLt;jSMM»^$ ftfc l oco 7 ^ >f * >f -iv 
[0003] ^€7j^lti52ti^-t, ±y-^-y^y 

^*?3 a, 3b, ±X>f -yfy?lf3 c , 3 d . ± 
XA v*y?m=?3 e , 3 f (4, -Hvfftl 2 0 Miffl 
&-f^LT^y^7M»§ii. S?t (Miff. ^eSEEME 

iEfl^t tftH«;{±, ftlffl^yfyt 6 is 
«ffl'J7^ b^7^MMffS$^iTV^ 0 ftll^yf 

MUfi 1 ), t'niffx^ -y^-yy^ffa^ftty IE 

W&bM.-mim<7)±.TT-J*<?)ZtL?tL<?)±XA -y^y 
mTtmzX y Lfz b % , ftS LT*iS€^*^i l-S 

[0 004] EiiWEEStl fcSMteU 7^ b;t-9 
*«StL, S^ti^UT^ b^9 tSi)ffi^$ix^ 

ms.7yy?mT7Y)Vi 1^-tims.^yyrm 
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x ffmfi'mm^ vr?h jv$ft t ^mw t <dx\ ie# 

§ . Es^Eil 1 €7J«I5 2 cora^MJS^RSih LX 
>f >y f - y ?W t iHSMfigfi. 4 <» i Kit L T ^ 

i/t, n&t^yrmffii out, n&fvyrmv 

7?Y)V\ lk¥A*-Y12frt>M$&tl, iEimt 

mmcomcomEi (l + i/njvstmru 
Bsmj±«it€*^[ii4§^„ &*5, mE^yr 

Ji, n ( Kn) t&^T^&o 
[ 0 0 0 5 ] ifc, _hlBL^±X^ >y^y^*?3 a- 
3 f (i, KWl 3tioT^>f -yf-yTTWtiiSfi*. 

t-i>^-hfi^M^i4>. iEffintmffiSS, -r 

1 5 fc , ±X-f «/j->?%=?-3 a— 3 f >f yf-y^ 
MP-f •!>£46£OMa£fi : dffl»@i& 1 6 . ^fflfflH 
j» 1 6 *»t tfXMflum ^££-3 ir vt ±x >f v f - y ym=F 3 
a-3 f *IBirfSK5-f7'@lll 7frt>m&ZtLX\* 

So 

[0006] jjeflftattts^T, «*jgfft»2o*>f 7 

fy/if^,±x^yfy/if3a, 3b^f?IJt;t 

0.019 t^r^#«gga*«i Lxmm-% . ; <o 

[0 0 0 7] ^LT. HI 9«ti B&Sfciilvt, ±X 

>f 7fy/*f3 b ^y^i, t , jEmmtPMm?) 

6. ftSfflUT? Wb7. ±^7f>/|f3a, 3 

£ o i: $ , ftjSH^fc fi^HS i L t «|b|-7j fofcS&fr 
Sfctf), ±X^7fy;lf3aCiJtfliIi t fcft 

[ 0 0 0 8 ] d cDfJL ftWISMStt 5: 0 . ftKH 

A^«EVp M *it«Efc5:5 (Hl9<7)t 2 B&£~t 
3 75^W-/Wt-K4a, 4b£31 

t 2 3&»£>t 3 ^JSH^tfcWC, ±X-f >yf-y^*?3a 

y 3 i t , v?yfm&m5i L& 
[00 09] -f- LT\ ftM^&lltii^U 7M 



>f *>f Y 4 b £»fliW>S ( H 1 9 0 1 3 

BfA ) ; 7.) t * . 'J 7 7 b /L 9 £ ilii l> ■ Jt'liS i . 

-;^>f F 4 b £■ M L T SEh. S . ftSffl 3 y -r 
6 3&9E«$il. ftKfflr? yfyf 6 £DJ£fli<7)mft# 

_h#-fS. ^LT. ft«ffl3yry-f6i5j;WftSfflU 
b;l^7 ^MffiPBl^mEVp N ^'i:S€Ei® l ^ESiEl 

EVstO ( 1 + 1/n) f&fc^ofei:#. €EV PN i±i 

«K^7y73fi, mE^^yrfflur^ wnit 

»1 OtmWI^itefe. ffil€EMlt€7J^'0*S 
[00 10] 

S. i^fcA. ftSm^b-^ffl±«±t?t^ai7J 
■;y_. I. — 7 fid; J; 0±§ <IS5E$tll> 0 U>L&#£>. 

ftfi*?^ e- ^ fits- w§was*«SE« t - ^ ffi 
i o < last s t , ffitm^aj^niSK^hs v ^ t 

[0011] *^BJ{±ilEraii^lf^^iC0t\ ffitffi 
[00 12] 

77€^^^t-'»#ta^'^TftW^b°-^fi&^ 

iM, *W^t-^ffi&^$-fri>; two 

fifi#B#^it^»7J^m^*&^T^I>- 
[0013] ^<7)^, ffi7l€^^^'[f#t LT(4, 
3 fcrf EtK L Ett^mSS^W^i. ft S v ^411*114 tie 

z> . mm e z.w8svm<r> «t at, lc 
yyxkA y?~? ?yxc7)mz-&kix^&frt>. ft 
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[oo i4] ^-^m^it^^mt. it* 

at. fiM#tfsttw^ >y^^^#a*aww 
[ooi5] if*^9tia»^Bj<7)j; a 

t, BMM&t^-w^yxfc-f y^7?yxii 

tzmxt^n^m^-mz-t & . ^ & \> mmm 
9 izmm^wm «t a t. M^b^yHSgtfcMTi 

^ -r v ty ? y x A y f 9 9 y x £ |b] t {$.co i o fc -tfi 
if, ft«l&^^-ftftW^t"-^fi^^$-tt 

[ o o 1 6 ] ttz. v-mt:m,$itz>^m±. lit* 
n 1 1 izmt<mwnz a t, »i#f«t!ifc^ 

htihXoiz. LC^mmUzmi^-^^y^yxi 
StffcS hcottizt -a . ; <^HJt in 
if, ^Ay?yx£^$*T£S«ifi?)b-?ffi£ 

tms b^z^xA ■y^y?W<^ 

So 

[0017] z\<ni%-%, msmi 2^m<Dwncox a 

*^?^?yxcDmklz£foi£Xi.x-{ vj-y?m 

LTt =5rt5. If Sill lXiil 2tfEfM^t 
fcMT, e-?«£3&ffc3-£*#ai±, If*Jll3tl2 

t^nsj^ «t a t, lc jmmizim&mttry&mm 

ziyry^mSimzmiLX^x^y^yx^mi^ 
[00 18] 

[^^is^s] ot, *mmiz^tmmmm 

lz^zmWi-& . H l t*^jio-SM^t^S* 

fc(t§ftjg^€^^mggcoa*w*ffiBg;{i, Hist 

^-tWi^HST^, HI 8tSrTfcOtl^-19rf-* 
ft Ltz t «(±. %fi>§ V ^iRHSTC* 5 ; ^ LT 
MS. =5r±3, 018tSrrUT^WI^9(i, IE#Si:S 

l ^ t t? tmjsKES 1 1 m^mmm 2 
^m^m^m±i-mmm^LXi^an\ m 1 * 

[0019] -I^MM^ i <T. LCit^ 0 ^ 8 
(4, Slffl3yfyt6a, 6b, -6nkSfifflUr 
?W7a, 7b, ■■■7n^j;S^nm^lS^J[lI^t 

X'f vf-y^f^? (Miif, I GBT) 8 1a. 8 1 
b, -8 1 n^BMSS^n^ffi^t^^-CMS. t 

tz . ;iiij*!ii:iy.\;v" 5 tss n^aj^st 



6(i, mf^yv-isizx^xm^titz^mmm 

^ffita-3'MTLCfti|0K8(CfcftS.X< ■:/^y^"« 
f81a, 8 1 b. -8 1 n£MfflfilZ*y*yZltZ 

[0020] txr. tmLfz^mmificw-timw*) 
muz^xmm-z. 4-, Lc*=mmtzm&2i 

Hayfyt^tAy^yx^Cr, SigfflUT^ 
W^y^^yX^Lr, *W^b°-^ffiSr I 

V o ft* b . £M JfflT r . ftW^b°-^fl I r 

[002 1] 

[ftl ] Tr = 27TX (LrXC r ) i/» 
[0022] 

[»2] I r P =VoX (Cr/Lr) ^ 

Tr = 4jus, Vo=l OOVt-fSt, Ir 
P, Lr, Crii, m2lZ^i-?mb% i ). LrXCr 
£-fcblT. Cr/LrJMSWif, 
r ^-^t^Sm^b-^fl I r P 4 i t 

S . 

[ 0 0 2 3 ] z\<m<nm$mx$mmwx°\i.. 
&mmm e- ^ e» , ^i«se^ 3 fflt^wwii 
fc-tsfc, ^ >yf-y^s±x^ ■yf-y^s^tsn 

6 *^t<7) 3 flSJSLbfcS t =5: S o ^ L T , Wlb ytf l 8 

zi&v-itycDtztbcDimb-t&b. m^mmi 

[0024] 

[jR3] I r P =Mx I load X2 1 / 2 x3 
t£-> T . »5S 3 C J: o Tft^n^it h fl I 
rptl^l, LC4t|g0K8tfc(tSX^ -/f-y^S 
f81a, 81b, -81 n&jifKWt^y^7$-frS 

; ttct-oT. ftsm^b-^ fi&« »9 h z b 

[002 5] ,1.1X\ Iioad(±, €^mgP2^^€ 
B^fiiioad^MMSdt tT"^S 0 ^^±1^, H3t 

sh-i a tm^ma52*^s# 5 tM5#ai**at« 

M-fey+M 9 a— 1 9c^|git. i^IiStytl 9 a 

^m£4iz£^Timw&<7)\?-?mi r P ^f#s„ 

[0026] 

[»4] I r P =MX i load X3 
[0027] 

tSt5] Vs X I a/3= IioadXVs/2/2 1 / 2 



(5) 000-116145 (P2000-116145A) 



[0028] 

[»6 ] I r P =MX I a X 4 

€7MIS2^A7J«sii(±. 04t^tJ:atL 
C4±f»8 t €7J«lfl2 ^l^IEfti^t^fut 

9 1 l c ^ iw s vmzwm hidtWL* y 
-9-2 ltio. $)^^{4H6^-rj;d^ii»rtmj±jgi 
s^ffi±0f# 9 ?»f&it ^futmst-fe y-t 2 2 1 «t 

[ 0 0 2 9 ] ^lt. m»&i 6i±, mttiW}^ 

Tf*aj3ftfc8iaiffi£A?jL (Xf771 0 1 ) . *ff) 

s^ffl^T. ^fc§^ll>«W^t-^ffiI rpl: 
$ft(Xf77102) . LC*fiEIjBJ8tJ:5ftfi« 
^b°-^ffi^_hlBL^ 1 r P mi^:, LC4±« 
0ffi8ti3ftSX>f 7fy?lf8 1 a-8 1 n^MfK 
Wt*>-*7S^S Uf77103). Z<Mmm 

[0 0 3 0] LC^E|j&8fctSW-££iBJB3y 
fn6a, 6b. -6nfc4iffifflUT^h;P7a. 7 

b, -7n(±, wm&mz^^nyjyxbAyf? 
m^lz\bti i T%&, i^iat-tiifctioT, * 

MIST r S— ^i: LTftW^t-^fi^^WD 

Mxff. [t^W^M-xT. 
mott?O0S§t; j; S Jt^^e-^fi I r p 5 0 
A, 10 OA, 1 5 0A, 2 0 0AfcU ■flh/WUOfi 
M0m=K^iX^X^.yf-yXW£Sl. S2, S 

rptSL, H8^-fJ:3£X^ 'yf-y^'*?S 1, 
S2. S3. S4**y*7S-tt'4;f:tJ:-3 , C, Sffi 

[00 3 1 ] «3yf>f6a, 6b. -6 

•JT^Wa, 7b, ■■■7ntt5{t4't*l'?*l^)>f>' 
j?9 9yxv>m:nUzLXi> i^X ±xx 
>x f - X X'SH 1 fcSfoft. I) *S . ^*i<»iJ tHS§ 

tiSSfWaeOt-^fil r P J50Ai;n^ 0 
9t^"t iotX-f -yf-y^'H^S 1, S2. S3. S 



[0 03 2] ttz. Hi 0fc7K-fj;3fc. ^^ny^y 

xmmzxz&immyTyy-e itjy???y 
xznmzx^himmvTWivi utm^txoiz 

LTt> iu. Miff. itj|ffl3yfyt6 1 fc LTi±. 

ssfcrsia 1 3 wnis^si^-r i a mm<03>f> 

x < v * > =fc o Til^Wizjf fs-ts ; t (,: 
;p 7 1 1 *s v t, E*fcSR« 'J7^f/^xj.yfy 
yxmmzi-l z b WT* h . 

[ 0 0 3 3 ] i fc. £MstX)t°-Xfl Irpil |M 
2 A» 6 ^ 5 i 3 fctMEit 1 WWEiz £->Xi>^t 

fiiMJE^ 1 ^«J±ii:. mumm.<nWMZx4 y^y 

y^mzx nxwRmzmmm-h z t izx^xsm 
iz-thzk&-c%&. Htrlt&iv^. zcomm 
fiti^tk hi. m3ftwm6izKc?<7)bmnfiP> 

€M-b > wmt-JiX& 0 . -t-^«L-fe > 'tCJ: ot 

itzmm&uM i wsE* nj-^-^^ftijfiii^^L^ ... 
[0034] z ix\ mfMsm i com±^mz itz 

£l&if0)fflE&fTd£gti i $>&. feSv^(±, Hi2t 

i a l c *S0S^ 8 >r 7 i*y?m=? 82m 
(t. sii^yfyt 6^\t7)^«B#t. mfMEMicT) 
wzz&ikZit&bbtiizzj vi-yy%=?8 2**y 
lztximmziy^y^6cr,^Mm^\ SH»T», 

x >r .y f - >• m=F 8 2 ^^yizbx miwmm 1 ««j± 

^TCtM-f ± 3 t^K. €^»i52^A7J$^ll>* 

[ 0 0 3 5 ] ifc, 0 1 , H3Jb^H6^t^M^J 
fcrijwtte, LCft«0^8tfc(t^*«fflrjyT>-9- 
^+Ay^ > .x t itgffl u r ^ b )W>4 y f 7 ? y x 

-I S . ;<7)^coMfeffM^H 1 3 
"t. ^S«03>"r>^-6 la, 6 1b. -6 1 n^tM 

WfMS^i. m^ronyfytcx^ 7fy^lf 

(HTliX-^ 'vl-mmXmLX^htK HI. H3 J 1 ; 

6 b m t < A-y^- ym^-xm^ titz 

1>C0) 8 3 a. 8 3 b. -8 3 n fflmZtlX^t . ^ 
fc. H^LT^m*\ MSKItti^tk HI. 
H3 ^MH6t^<?) t ^«t«€tf^yf«(t4;JxT 

^. MffHIKl 6tioTX>f 7fy?'178 3a, 8 
3b, -8 3n^^y^7$^TSW^h-^fg^ 

[ 0 0 3 6 ] lCDm&B1&?)£ l iC, LCS«0^8t 



(6) 000-116145 (P2000-116145A) 



comst* omiS fc**j£tfc» 2 t*s (t s 
■vrym^xA -v&yymm. xa 

V7W&W&tth Z. t h . ^3*%. 0 1 4 
^rfi:o^. n = 0, 1. 2. -ttfU £fi£Btt& 

WalT s w t ±«gJ3T r t tf)B«£!te$ 7 fc^t £ 
ofctfUf, SW^tiOM^^Tl^t^ (IE 

[0037] 
[»7] 

(2n+l ) /2XTr<Tsw< (n+1 ) XTr 

xizx^Tmtt&fztb. m.^imtz'txoiz, mm 

OTyfyt6 la. 61b. -61 n^KW^SM 

[0038] hi siz., z^mmwMzmmimm^ 
i ecommmM^t, ji^hi 5(4. H7tfc 

0 3^f»^lt LT*$^TfeD. 

(0).C(1).C(2) ^M^jMMWL 
T^S. ^C(0XC(1)<C(2)TM, 
^^^y^coflJ 1 3t*i*ff'5imil th (1) , I 
th(2)£lth(l)<Ith(2) fclftgLTH 

So 

[0 0 3 9] *r>yT2 0 1, 2 0 2fctSWC. 07t 
fcttSXr^T 1 0 2X^^fttzmXA^~^m 
I r P &RMg I t h ( 1 ) , I t h ( 2 ) tUaWi. 
I rp#I th (2) JOifc&Ufc&T, CrK 
(2) ^^X^^Zkm&Ltzk^ (Xf7/2 
03) Cr^C (2) t-tSiaHLC^SRlUffi 

8fc*5tt4*>f -y?-;^*? (sw) £^y^7§-tt£ 

(Xf77204) . 

[0040] ifc, I rp#I th ( 1 ) I 
th (2) iO'hSV^&T, Crj&iC (1) teSroT 
l^l^t£W£Ucfc# (Xf777 0 5)t(l C 
r£C (1) t-t5J:-5tLC^[II»8tt>tt5^>f 
•y^y?"SH^y^7 (Xf77206) . £ 

fz, I rp^Ith (1) i 9'Jv3^i:S"J\ Cr^'C 

(0) ^-oTU^rV^t^WSL^t^ (Xf772 
07) tf±, CrK(0) t-tiiatLCSfiEIII 

sizanhxA vi-yym=?**y*72-it& (^f? 

T2 0 8) . 

[0041]^. JJELfcHH0Bffifci5Vva±. *g 

o t -cmmr swi-gitst^i^Lit**, lc 

ftj§M 8 fcfc ft I, =^ Ay ^ y X C r c^gfttiE t T 
H 1 6 0 ty ftigm^fi^t^iO^slt^S 



[0042] ifc. 01 3£^LC4tfi0g§8?« 
(4. g*fc3Sft& I »TflgT*>S. M;LJ£. HI 7 (a) t 
lo<7)=jy-r'y^6 1 atX-f -yy-y^lfii 1 

zm&tfkzmzmm u r ? 1- /t 7 ic« 1 

fciv*. HI 7 (b) tSt±3t3^f6 
la. 6 1b. ■■■6 1 n£WmW>L. XA -y^y?"« 
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